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INTRODUCTION:  We  aimed  to present  a case  of  hepatic  mucinous  cystic  neoplasm  (MCN-H)  that  was
completely  resected  by laparoscopy.
PRESENTATION  OF  CASE:  A 47-year-old  female  exhibited  mild  elevation  of serum  liver enzyme  levels.
Abdominal  computed  tomography  revealed  a 45-mm  multilocular  cystic  tumor  in  segment  IV of the  liver,
along with  intermittent  border  calciﬁcation  and  minimal  wall thickness.  Magnetic  resonance  imaging
revealed  ﬂuid-to-ﬂuid  level  in  the  cystic  tumor,  thereby  increasing  the suspicion  of  a mild hemorrhage.
The  patient  underwent  laparoscopic  liver  resection  (LLR)  with  a diagnosis  of suspected  mucinous  cystic
neoplasm  of the liver.  The  entire  tumor  was  successfully  resected  with  a laparoscopic  approach.  The
resected  specimen  was a 4.2  × 3.3 × 2.2-cm  cystic  tumor.  Histological  ﬁndings  revealed  mucin-producing
singular  epithelium  and ovarian-like  stroma.  The  tumor  was  diagnosed  as  a MCN-H  with  no  malignancy.
DISCUSSION:  This  is  the  ﬁrst  report  in  which  a MCN-H  was  completely  resected  by  laparoscopy.  MCN-H
is  rare  and  is  observed  in  only  <5%  of  liver  cystic  tumors.  MCN-H  has  been  reported  to have  the  malignant
potential.  And  complete  resection  might  be  a  good  treatment  option.  Along  with  technical  development,
LLR  has  been  indicated  for benign  liver  tumors  to date.  Benign  liver  tumors  are  commonly  observed  in
young  females.  The  smaller  incisions  of  the  laparoscopic  approach  might  provide  cosmetic  advantages
for  patients.
CONCLUSION:  We  presented  the  ﬁrst case  of  a MCN-H  completely  resected  by  laparoscopy.  Benign  tumors
and tumors  with  malignant  potential  might  be good  indications  for a laparoscopic  surgery.
©  2016  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CCaccess  article  under  t
. Introduction
The number of laparoscopic liver resections (LLR) being per-
ormed has been rapidly increasing, together with improvements
n surgical techniques and various surgical instruments. The second
nternational Consensus Conference on Laparoscopic Liver Resec-
ion (ICCLLR) held in 2014 indicated that laparoscopic approaches
ave demonstrated superiority in selected patients compared with
pen procedures, particularly for minor liver resections. To date,
enign liver tumor has been a good indication for LLR because of
ts smaller incisions, less pain, and cosmetic advantages.
The World Health Organization (WHO) has categorized mucin-
roducing bile duct tumors into two distinct entities: hepatic
ucinous cystic neoplasm (MCN-H) and mucin-producing intra-
uctal papillary neoplasm of the bile duct (M-IPNB) [1]. MCN-H,
 rare tumor with reported incidence of <5% of all cystic liver
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tumors, is clearly deﬁned as a cyst-forming epithelial neoplasm
composed of mucin-producing epithelium associated with ovarian-
like stroma. Furthermore, MCN-H has no communication with the
bile ducts [2,3]. Several authors have reported improved prognosis
with complete resection of MCN-H [2].
In this report, we  present the ﬁrst case of MCN-H that was com-
pletely resected with a laparoscopic approach.
2. Presentation of case
A 47-year-old woman presented at the outpatient clinic to treat
uterine leiomyoma. On blood chemical analysis, mild elevations
were observed in the serum liver enzyme levels: gamma-glutamyl
transpeptidase, 335 U/L; alkaline phosphatase, 390 U/L; alanine
transaminase, 64 U/L; and aspartate transaminase, 89 U/L. How-
ever, the serum bilirubin level was not elevated at 0.5 mg/dL.
Furthermore, carcinoembryonic antigen 19-9 was slightly elevated
at 45 U/mL, and alpha-fetoprotein was  within normal limits.
Dynamic multi-detector computed tomography (MDCT) was
performed to investigate the cause of liver dysfunction. MDCT
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. A multilocular cystic tumor was observed in segment IV of the liver. The tumor wa
and  slight wall thickness. There was  no mural nodularity or communication to bile ducts
Fig. 2. T2-weighted MRI  revealed a high intensity on the ventral side and low inten-
sity on the backside of the tumor. Fluid-ﬂuid level was observed on the border,
t
c
r
I
s
r
o
b
s
c
L
p
L
u
t
w
l
l
t
7
c
s
o
i
(
lhereby leading to the suspicion that mild hemorrhage may  have occurred in the
ystic tumor.
evealed a 45-mm multilocular cystic tumor located in segment
V of the liver. The tumor had septations and border calciﬁcation in
ome areas as well as slight wall thickness (Fig. 1). T2-weighted MRI
evealed ﬂuid-to-ﬂuid level in the cystic tumor that was suggestive
f mild hemorrhage (Fig. 2). CT and MRI  revealed no communication
etween the tumor and bile ducts.
On the basis of these ﬁndings, the patient was diagnosed with
uspected MCN-H. M-IPNB, echinococcus cyst, and hepatocellular
arcinoma with necrosis were addressed as differential diagnoses.
iver biopsy was not considered because the tumor was only com-
osed of cystic regions without solidity. The patient underwent
LR. The tumor existed in segment IV near the right side of the
mbilical portion. A yellowish-white cystic tumor was  observed in
he inferior border of the liver. Liver parenchyma was transected
ith a laparoscopic Cavitron Ultrasonic Surgical Aspirator (Val-
eylab, Boulder, CO). The tumor was completely resected with a
aparoscopic approach. Intraoperative blood loss was  50 ml,  and
he duration of surgery was 377 min. The patient was discharged
 days after surgery with no postoperative complications.
The resected specimen demonstrated a 4.2 × 3.3 × 2.2-cm sub-
apsular multiloculated cyst. Microscopically, mucin-producing
ingle-layered epithelium was observed, and there were no signs
f malignancy. Ovarian-like stroma was conﬁrmed by positive
mmunostaining for both estrogen and progesterone receptors
Fig. 3). Histologically, the tumor was diagnosed as MCN-H with
ow-grade dysplasia.s 45 mm in diameter and had septations. CT revealed calciﬁcation of the cystic wall
.
3. Discussion
To the best of our knowledge, this is the ﬁrst report in which
a MCN-H was completely resected by a laparoscopic procedure.
MCN-H is very rare and is observed in <5% of liver cystic tumors [4].
The classiﬁcation proposed by WHO  has deﬁned mucin-producing
bile duct tumors of the liver into two categories: MCN-H and
IPMN-B [5]. In this classiﬁcation, MCN-H is clearly deﬁned as a
cyst-forming epithelial neoplasm composed of mucin-producing
epithelium and associated with ovarian-like stroma. It has been
reported that MCN-H is observed only in female patients and have
no communication to bile ducts [2,3]. These are the main charac-
teristics for distinguish MCN-H from M-IPNB. Therefore, this case
detected almost exact ﬁndings as per the deﬁnition declared by
WHO.
An accurate preoperative diagnosis between MCN-H and M-
IPNB is very difﬁcult. Lee et al. have indicated that although six
patients received preoperative percutaneous aspiration cytology
or biopsy, the interpretation did not provide any speciﬁc diagnoses
[6]. In general, MCN-H presents as a low-density mass with internal
septa that demonstrates enhancement with intravenous contrast
medium on CT. On T2-weighted MRI, MCN-H presents as a multiloc-
ular cystic mass containing liquids with various signal intensities
in the different loculi [7]. In this case, there was no connection with
the surrounding bile ducts, however, calciﬁcation was observed in
some parts of the cystic wall. MRI  revealed almost same intensities
in each cyst; however, ﬂuid-to-ﬂuid level was observed that was
caused by hemorrhage in the cyst.
MCN-H has been reported to have the potential for malig-
nancy. Indeed, it is classiﬁed as low-, intermediate-, and high-grade
intraepithelial neoplasia or an associated invasive carcinoma. How-
ever, the treatment of MCN-H still remains controversial. Previous
reports suggest that complete surgical resection might be a good
treatment option to prevent recurrence or potential malignant
transformation [8–12]. A recent publication has reported that none
of the 11 patients who  underwent liver resection developed recur-
rence, whereas >60% of patients who underwent liver preserving
surgery developed postoperative recurrence [6]. In contrast, MCN-
H has been reported with good long-term survival rates after liver
resection. Kubota et al. reported 5-year survival rates of 100% after
liver resection for MCN-H [2]. Therefore, liver resection might be
recommended for patients with MCN-H.
With technical development of LLR, indications for this proce-
dure have recently expanded. A large number of publications have
highlighted the beneﬁts of minimally invasive LLR compared with
open liver resection, including less pain, better cosmetic results,
decreased mortality rates, and reduced length of hospital stay
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mig. 3. The cyst was  covered with single layer of epithelial cells (hematoxylin–eosin
strogen (upper right) and progesterone receptors (bottom right).
13–15]. The second ICCLLR has stated that the postoperative out-
omes of laparoscopic minor liver resection were superior in some
reas than those of the open procedure [16]. LLR has been indi-
ated for benign liver tumors to date [17]. Moreover, benign liver
esions are commonly observed in young females [18]. Dokmack
t al. have reported that females <40 years of age constituted 82%
f 62 patients with benign liver tumor [19]. Considering that cos-
etics and body image are important concerns, particularly for
emales after surgery, the smaller incisions used in the laparo-
copic approach might provide cosmetic advantages for patients
20]. Altogether, laparoscopy should be considered for benign or
ow-malignancy potential liver diseases.
. Conclusion
We  presented the ﬁrst case of a MCN-H that was com-
letely resected by laparoscopy. The indications for LLR have been
xpanded. Benign tumors and tumors with malignant potential
ight be good indications for a laparoscopic surgery.
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